The increased diuretic and natriuretic response of hypertensive patients to an intravenous salt load was modified toward normal by a deconditioning procedure which consisted in repeated exposure to the external situation of the test without, however, infusing any fluid into the vein. After this deconditioning, ratios between amounts of urine and sodium excreted in the first and the second 90-minute period of the test and the total 3-hour quantity of urine excreted were significantly reduced, but blood pressure was not changed. 
SUMMARY
The increased diuretic and natriuretic response of hypertensive patients to an intravenous salt load was modified toward normal by a deconditioning procedure which consisted in repeated exposure to the external situation of the test without, however, infusing any fluid into the vein. After this deconditioning, ratios between amounts of urine and sodium excreted in the first and the second 90-minute period of the test and the total 3-hour quantity of urine excreted were significantly reduced, but blood pressure was not changed. The response of normotensive patients to the same deconditioning was modified in the same direction but to a much smaller extent. It is suggested that the increased diuretic and natriuretic responses of hypertensive patients to an intravenous salt load are similar to the hyperreactive pressor and diuretic responses of these patients when exposed to stimuli that seem threatening to them, and that these responses are caused (at least in part) by hyperreactivity of the central nervous system to the external situation of the test.
ADDIrIONAL INDEXING WORDS:
Conditional reflexes Diuresis Emotions HYPERTENSIVE patients react to an intravenous load of hypertonic salt solution with a more rapid diuretic and natriuretic response than normotensive individuals.1-2 Recently Aviram and associates12 have shown that this difference in response between normotensive and hypertensive individuals can be demonstrated in a simple manner by comparing the amounts of urine and sodium excreted during the first 90 minutes after the beginning of an intravenous salt load, with the amounts excreted during the second 90-minute period. In normal individuals the amounts excreted during the second period are larger than during the first; in hypertensive patients this proportion is reversed. 
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The cause of the exaggerated diuretic and natriuretic response of hypertensive as compared to normotensive individuals to salt loads has not been satisfactorily elucidated. The following explanations (which are in part complementary) have been suggested: (1) "vascular hyperactivity" in the hypertensive patients who cannot "tolerate" an increase in plasma volume'0 13; (2) "tubular rejection" of sodium" 3, 9that possibly is caused by the increased pressure in the arteries of the kidney7; and (3) increase in the cardiac output of hypertensive patients as an exaggerated response of the heart to the increased circulatory volume."
As it is known that hypertensive patients show hyperreactive pressor" 4-1 as well as diuretic"7-19 responses when exposed to situations that have a threatening meaning for them, we asked ourselves whether the excessive diuretic and natriuretic response to a Circulation, Volume XXXV, February 1967 salt load could also be an expression of an exaggerated reaction of the central nervous system to the procedure of the infusion. In this case it should be possible to modify the response by deconditioning.
Methods Thirty-one patients were divided into four groups: Group A consisted of seven patients and groups B, C, and D of eight each (table 1) .
Groups A and B consisted of patients, hospitalized for hypertension not related to renal or endocrine disease. None of the patients had evidence of heart failure as judged by a careful anamnesis, physical examination, roentgenograms of the chest, and determination of the circulation time. None had renal insufficiency (normal blood urea and blood creatinine being less than 0.9 mg%). Groups C and D consisted of normotensive patients hospitalized for disorders not involving the cardiovascular system or the kidneys.
All the patients had been on an unrestricted diet for at least 3 months prior to and during the test procedure. The patients had taken no drugs for at least 12 days before the beginning of the test except for an occasional analgesic for a headache or a "sleeping pill."
The patients in all four groups were subjected to a hypertonic salt load on the first and eighth (last) day of the test as follows:
At 8 a.m., 30 minutes after breakfast containing about 700 cc of fluid (in order to assure sufficient hydration), the patients were asked to void urine, immediately after which an intravenous infusion of 5% NaCl solution, 100 The patients of groups A and C were subjected in the course of the 6 As mentioned above, all the patients were subjected on the eighth day to a second salt load test, and the amounts of urine and sodium excreted during the first and second 90-minute periods were determined as during the first test. Thus, the hypertensive patients in group B served as control patients for group A, and the normotensive patients in group D for those in vroup C with regard to the effect of the five deconditioning procedures. In interpreting the overall results, the possibility must be kept in mind that even the repetition of the salt load test in patients of group B and D may have had a certain "deconditioning" effect.
Throughout the 8-day procedures, the patients were not subjected to diagnostic tests with only a few minor exceptions. One patient had an x-ray of the chest, another, an x-ray of the gallbladder, and a third, a determination of the basal metabolic rate.
No patient left the procedure uncompleted or postponed its continuation when started.
All the tests were done by the same investigator (A.W.). Tables 2 to 6 and figures 1 to 3 contain the data concerning the excretion of water and sodium during salt load tests I and II in groups A to D. In each group the ratio of excretion in the first to the second 90-minute period in test I is compared to the ratio in test II. The tables also contain comparisons between the total amounts of water and sodium excreted during the 3 hours of both salt load tests.
In the hypertensive group A, a significant difference (P < 0.01) was found between the ratios of tests I and II for both water and sodium. This meant ratios higher than 1 (water, 2 those hypertensive patients who had been subjected to the deconditioning procedure (group A), and the response of the normotensive patients (groups C and D) in salt load test I, the differences were no longer significant for both the ratios and the total amounts of the water and sodium excreted ( 
Discussion
In-the studies described, the increased diuretic and natriuretic response of hypertensive patients to an intravenous salt load was modified toward normal by the deconditioning procedure, without a substantial change in the blood pressure. Mean diuretic and natriuretic ratios and 3-hour quantities of urine and sodium excreted during salt load tests I and Il. The letter S indicates that the difference between tests I and II is statistically significant. Groups A and B, hypertensive patients; groups C and D, normotensive patients. Groups A and C were exposed to the deconditioning procedure between tests I and lI.
times, the maximum of the diuresis was progressively delayed and the amount of urine produced during the 3 hours of the test was considerably reduced. At the same time the general behavior of the dogs indicated that they had become "accustomed"' to the test situation. This "inhibition" of the diuresis, as the authors described it, disappeared, and the initial early diuretic pattern reappeared, when the dogs were placed while the test was performed in a situation which was new to them. In this connection it is also interesting that De Wardener23 mentioned that in a hypertensive patient who showed excessive diuresis on the stimulus of being catheterized, this maximal effect could never be equalled again in subsequent studies. Our results may explain the finding, describ-ed by Thompson and associates, 4 that the increased excretion of sodium and water in hypertensive patients was markedly reduced 2 to 3 weeks following splanchnicectomy. It is doubtful whether a change in the diuretic and natriuretic responses, after an operative procedure, which included many infusions, may be adduced in favor of a therapeutic effect of the operation on the disease of the patients; it seems more probable to us that the effect was due to a similar, perhaps even more drastic, deconditioning procedure than our patients underwent.
It should be pointed out that the deconditioning procedure influenced not only the response of the hypertensive patients; in the normotensives (group C) there was also a shift of the ratios toward lower values after deconditioning. This may indicate that the normotensive patients in their response to the first salt load (like the normal dogs) had been somewhat apprehensive, although much less so, than the hypertensive patients.
The hypothesis which emerges from these observations is that a state of apprehensive anticipation of the central nervous system results in increased diuresis and that hypertensive patients get into such a state more readily than normotensive individuals in the same objective situation. When hypertensive patients, normal individuals, and animals are exposed again and again to the same objective situation, it may no longer mean a threat to them and the effect is largely or completely abolished.
Our observations indicate that the exaggerated diuretic and natriuretic response of hypertensive patients is of a similar neurogenic nature as the hypertensive pressor response of hypertensive patients to stimuli like cold or pain, the threats of being pricked, the task of solving a problem in arithmetic,14-16 and the "emotional hyperdiuresis" in a threatening situation. '7-19 
